In Xenopus neurula cells, "30S" RNA was found to be labeled with 3H-uridine after a relatively short labeling period. In Xenopus laevis, the formation of 18S and 28S mature rRNAs seems to begin with the formation of an almost entire copy of the rDNA single repeat (except for some 200 bp) (1) followed by quick processing of it into 40S pre-rRNA. The 40S pre-rRNA is then trimmed to 38S rRNA intermediate, which is in turn cleaved to 18S mature rRNA and 34S intermediate RNA. Processing is then completed by trimming of the 34S RNA to 28S rRNA, via 30S intermediate rRNA (9, 21) .
In Xenopus laevis, the formation of 18S and 28S mature rRNAs seems to begin with the formation of an almost entire copy of the rDNA single repeat (except for some 200 bp) (1) followed by quick processing of it into 40S pre-rRNA. The 40S pre-rRNA is then trimmed to 38S rRNA intermediate, which is in turn cleaved to 18S mature rRNA and 34S intermediate RNA. Processing is then completed by trimming of the 34S RNA to 28S rRNA, via 30S intermediate rRNA (9, 21) .
The processing pathway after the step of the formation of 40S pre-rRNA has been established by electron-microscopic observations of each rRNA intermediate extracted from Xenopus oocyte nuclei (9) and nucleoli of Xenopus kidney cells (21) . In these studies, the precursor-product relationships among the various rRNA intermediates were determined by the unique secondary structures of the extracted molecules. However, little has been known about the kinetic behavior of the rRNA-processing intermediates in Xenopus embryonic cells, because of the difficulty of following the fate of each of the intermediates, which are metabolically quite unstable.
In the present paper, we studied the kinetic behavior of 30S RNA which had been pulse-labeled in Xenopus embryonic cells at various stages. The data obtained suggest that this RNA is an rRNA-intermediate which is derived from 40S pre-rRNA and converted to 28S rRNA, and processed within 15 min of its appearance (with a halflife of ca. 7.5 min or less) during the late gastrula to neurula stages.
MATERIALS AND METHODS
Embryos and dissociated embryonic cells. Embryos of Xenopus laevis were dejellied and cultured in 1/10 Steinberg solution. Dissociation and culture of embryonic cells were carried out at the late blastula (stage 8.5) (7), late gastrula (stage 11), yolk plug (stage 12.5), and neurula (stage 20) stages using Stearns' medium as described previously (18 40S pre-rRNA was again found to be located on a broad, low peak of heterogeneous mRNA-like RNA ( Fig. 2A , for yolk plug-stage cells). At 15 min of chase the incorporation had slightly increased, with little change in the profile (data not shown). At 30 min of chase, 40S pre-rRNA had decreased, 18S rRNA and, in addition, 30S RNA had appeared (Fig. 2B) . When the chase period became longer than 45 min, the 30S RNA disappeared and 28S mature rRNA appeared, in addition to 18S rRNA (Fig. 2C) . With neurula cells, similar results were obtained as in the experiments with late gastrula and yolk plug-stage cells. However, at this stage 18S mature rRNA and 30S RNA had already appeared at 15 min of chase, an indication that processing became faster at this stage.
Kinetic behavior of 30S RNA and other RNAs. Amounts of the label in heterogeneous RNA, 40S pre-rRNA, 30S RNA, and 18S and 28S mature rRNAs were determined from the radioactivity profiles obtained from the above pulse-chase experiments at each stage, and plotted as in Fig. 3 . Figure 3 shows that in the three stages examined (late gastrula, yolk plug, and neurula stages), the amount of heterogeneous RNA increased by about 20 % in the first 15 min of chase. This implies that about 15 min was needed for actinomycin D to completely suppress RNA synthesis at all the stages. As we reported very recently (12), the decay of 40S pre-rRNA was slow in late gastrula and yolk plug-stage cells (the estimated half-life was 19 and 17 min, respectively), but became faster in neurula cells (the estimated half-life was about 9 min). However, temporal changes in the amounts of other RNAs were relatively similar for all three stages examined ( Fig. 2A-C) . Thus, at all the stages, when the level of 40S pre-rRNA started to decrease, 18S rRNA and 30S RNA appeared. The amount by which 40S pre-rRNA decreased roughly equaled the sum of the amounts of 18S RNA and 30S RNA which appeared. The 30S RNA then disappeared in 15 min, and this was always accompanied by the appearance of the corresponding In this connection, we have recently shown that the synthesis of 18S and 28S rRNAs is selectively inhibited in cells treated with weak bases like ammonium salts and amines (11, (13) (14) (15) . We therefore expected that the labeling of the 30S RNA would be sensitive to the weak bases if it is pre-rRNA to 28S mature rRNA. When we pretreated neurula cells for 2.5 h with 5 mM of ammonium chloride or trimethylamine hydroperchloride and then labeled the cells with 3H-uridine for 1.5 h in the continued presence of the weak bases, we found complete inhibition of labeling of 40S pre-rRNA and 30S RNA, but not of heterogeneous mRNA-like RNA and 4S RNA (11) . This finding provides more evidence that the 30S RNA is an rRNA intermediate.
In the processing pathway previously proposed (9, 21), 34S pre-rRNA, but not 30S RNA, is formed at the step of the excision of 18S rRNA from the 38S precursor. In the present experiments, however, we did not detect 34S pre-rRNA. In the study of the processing of rRNA in Xenopus oocytes, Gelfand and Smith (2) also failed to detect the 34S rRNA intermediate. The rate of the processing of 34S RNA to 30S RNA is probably too fast to be detected under the present conditions. The half-life of the 30S RNA has been estimated here to be about 7.5 min or less at all three stages. This is in contrast with the recent finding of a decrease in the half-life of 40S prerRNA during the neurula stage (12) .
